An investigation of the origin of extracellular GABA in rat nucleus accumbens measured in vivo by microdialysis.
GABA transmission in the nucleus accumbens is believed to play a central role in motivational processes and the expression of psychostimulant drug action. Here we report measurements of extracellular GABA in nucleus accumbens of the rat and investigate its origin. Extracellular GABA was detected using microdialysis in combination with a novel HPLC-based assay. In the awake rat, GABA in the microdialysates (1) increased 10-fold following perfusion with 0.5 mM nipecotic acid, a GABA releasing agent and uptake blocker, (2) increased 7-fold following local perfusion with 50 mM KCl, (3) decreased 50% following perfusion with tetrodotoxin, (4) decreased 50% following perfusion with a Ca(2+(-free medium and (5) decreased 40% following perfusion with high (12.5 mM) MgCl. Finally, in the anaesthetized rat, GABA in the microdialysates decreased 50% following i.p. injection of 100 mg/kg 3-mercaptoproprionic acid, a GABA synthesis inhibitor. We conclude that GABA in microdialysates from nucleus accumbens of the rat (awake) responds appropriately to selected pharmacological agents and derives at least in part (50%) from neurones.